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[Note: The title of the invention can be translated in two ways, optical induction tube or 
pipe, optical stimulation tube or pipe and the translator opted to use the term induction 
hereafter. Translator's note] 

[TITLE OF THE INVENTION] 

Optical induction [stimulation] Tube [Hikari Yudokan] 

(57) [CLAIMS] 
[CLAIM ITEMl] 

A hollow tubular-form optical induction tube that transmits or distributes, or transmits 
and distributes lights wherein said optical induction tube includes a wall member that is 
made of a transparent material, and one side of said wall member is a structural plane, 
and other side that faces against said structural plane is a smooth plane; and said 
structural plane has arrangement of adjacently lined prisms substantially showing a right- 
angled isosceles triangular shape; and said prisms extend along the major axis of said 
induction tube at outside of said induction tube, and as a result, when prescribed portions 
of the lights that enter said optical induction tube within a range of allowed angle proceed 
along the lengthwise direction of the optical induction tube, they are contained within 
said optical induction tube by total inwardly reflection, and at the least one part of cross 
section of said wall member (11) form a smooth bow-shaped curve, and perpendicular 
side (20) of said prism that faces said curve forms about 45° angle with a tangential line 
of said curve. 

[CLAM ITEM 2] 

The optical induction tube being a device described in the claim item (1), wherein a 
cross section of said wall member is substantially of a circle shape. 

[CLAIM ITEM 3] 

The optical induction tube being a device described in the claim item (1), wherein cross 
section of said wall member is substantially of an elliptical shape. 

[CLAM ITEM 4] 

According to the optical induction tube described in the claim item (1), the optical 
induction tube is characterized by the fact that said optical induction tube is contained in 
a container having an inner plane and an outer plane, and an optical window is arranged 
on said container to allow lights to exit from said optical induction tube through said 
optical window, and a light source is made to accompany with said optical induction tube 
to supply lights to the optical induction tube to allow the lights that enter said optical 
induction tube to exit from said optical induction tube in a maimer of exiting from an 
illumination instrument through said optical window. 
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[CLAIM ITEM 5] 

The optical induction tube described in the claim items (1) or (4), wherein total 
thickness of a transparent polymer material that forms said wall member is 0.38 mm, and 
said prisms is arranged by quantity of 50 pieces or 70 pieces per 2.54 cm of said wall in 
the direction that cuts across said prism. 

[CLAM ITEM 6] 

The optical induction tube described in the claim item (4), wherein said light source 
includes a strobe light that emits very bright lights in short time in a pulse form through 
electrical discharge in a gas. 

[DETAILED EXPLANATION OF THE INVENTION] 
(FIELDS OF INDUSTRIAL APPLICATION) 

This invention relates to an optical induction tube that transmits or distributes lights; and 
in particular, it relates to the hollow tubular-form optical induction tube that includes a 
transparent material having a structural plane at one side and a smooth plane at the other 
side. Characteristic of this optical induction tube is to inwardly reflect total Ughts 
through combination of these both planes. 

(PRIOR ART) 

Transmission of hghts by using optical pipe or optical guide such as semi-solid or soUd 
optical fiber disclosed in the USA patents 4,466,697, the same 4,422,719, and the same 
3,641,332 has been known. Some device of this type has a reflective sleeve surrounding 
an optical transmission fiber. For instance, a reflective layer is formed at inner plane of 
the sleeve. That is to say, a layer that shows smaller refractive index than that of a core is 
inserted between a sleeve and core. However, this type of device presents a problem of 
not so easy transmission of sufficient Hghts for purpose of illumination to which a large 
dimension is required. In addition, when this type of device is used, it becomes bulky or 
requires a large quantity of material to likely result in increase of weight as well as cost. 

In addition, as started [note: although the original document states the term started, it 
may be a misprint of disclosure, translator's note] in the USA patents 4,453,803, the same 
3,973,828, the same 3,583,786, the same 3,506,331, the same 3,436,141, and the same 
3,386,043, optical waveguide tube is used to guide electromagnetic wave energy. This 
type of device includes a sleeve part, in other words, a hollow optical fiber. This type of 
device also involves problems of assembly of device as well as cost similarly to those of 
above-explained optical pipe or optical guide. In addition, this type of device is designed 
to send the information for purpose of telecommunication basically; and it is used in a 
single electromagnetic mode in order to broaden the band of information. And therefore, 
it requires very special light source and optical system in order to accurately enter pseudo 
[quasij-monochromatic lights for purpose of transmission. 
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Furthermore, as disclosed in the USA patent 4,260,220, optical guide that is made of a 
transparent material having octagonal shape with a substantially flat inner plane and an 
outer plane is used to send lights. This device shows the closest connection with this 
invention. This device has a structural plane on one side, and the other side that faces 
structural plane includes a hard polymer sheet that is of a transparent material having a 
smooth sliding plane, and by doing so, lights that enter optical guide at the angle smaller 
than predetermined maximum angle are all inwardly reflected. However, critical 
problems or limitations were encountered by using this device. That is to say, the beam 
angle range that can be allowed by this device remains fairly small. Furthermore, it 
requires to sustain the flatness of both sides in a stringent manner in order to send lights 
with good efficiency; and economical limitation on the material cost and labor cost that 
accompany assembly to form this hard optical guide or to make each flat plane in 
octagonal shape are noted. 

The technology described above does not disclose optical induction tube being a hollow 
tubular form optical induction tube including a wall of transparent material, and one side 
of said wall is a structural plane while the other side that faces against the structural plane 
is a smooth plane, and by structuring at the least one part of the cross section to depict a 
smooth bow-shaped curve, total inwardly reflection is initiated, and part of predetermined 
lights that enter at within a range of allowed angle are transmitted and/or distributed 
while being subjected to a total inwardly reflection. In addition, no disclosure is made 
regarding possible application of this optical induction tube as an illumination instrument 
that transmits and distributes solar lights showing wide non-coherent band, or artificial 
lights for various purposes as it is possible to carry out a total internal reflection of the 
lights that enter within a range of allowed angle. In addition, no disclosure is made on 
the optical induction tube that is capable of obtaining various cross sectional shapes in 
which part of its wall becomes a bow-shaped curve while maintaining a total internal 
reflection. 

(ABSTRACT OF THIS INVENTION) 

The optical induction tube that is offered by this invention includes a wall [formed] of a 
transparent material; and it is the optical induction tube that transmits and/or distributes 
lights through a total inwardly reflection; and one side of said wall is a structural plane 
while the other side that faces against structural plane is a smooth plane; and at the least 
one part of the wall shows a cross section that depicts a smooth bow-shaped curve. On 
the structural plane, linear array of prisms showing substantially isosceles triangular 
shape are lined. Both perpendicular sides of each prism form about 45^ with a tangential 
line of adjacent smooth plane that faces against structural plane. Although it is stated that 
one part of the wall depicting a smooth bow-shaped curve, the lights that enter the optical 
induction tube at within a range of allowed angle do proceed in the lengthwise direction 
of the optical induction tube while subjected to the total inwardly reflection. 
Furthermore, under the specific conditions, transmission capability of the optical 
induction tube is further enhanced when the cross sectional shape happens to be close to 
either a circle or an ellipse. 
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As it is possible to maintain reflective property based on the condition of one part of the 
wall depicting a bow-shaped curve only, it is possible to prepare such optical induction 
tube having, various cross sectional shapes such as for instance, circle or ellipse. And 
therefore, as no optical restrictions on wall structure or its direction are placed, 
substantial cost reduction can be achieved, and quantity of lights possible of transmission 
and distribution also increases. In addition, the prisms of right-angled isosceles triangular 
shape may be arranged in parallel to the axis of optical induction tube or at ahnost optical 
angles. However, if the lights enter optical induction tube in the correct direction, these 
lights are transmitted in a lengthwise direction of the optical induction tube while they are 
subjected to a total inwardly reflection. 

The beneficial point of the optical induction tube of this invention is that the ones 
showing various cross sectional shapes can be obtained; and by operating in such way so 
one part of the lights to pass through the wall without total intemal reflection, it can be 
used as an illumination instrument or optical system that carries out 
transmission/distribution. That is to say, this optical induction tube can be easily fitted in 
existing illumination instrument without needs of special equipment or redesigning of 
instrument. 

The illumination instrument by this invention is generally of such form of optical 
induction tube being contained within a non-transparent [opaque] container; and an 
optical window placed to open at the least on one side of such container, and this can be 
used as an illumination or as a secondary light source by allowing the lights to exit fi-om 
there. Through arrangement of a diffusion device on the optical window, it is possible to, 
for instance, scatter the lights in a better balanced form, or making them soft or to spread. 
The light source can include solar light or artificial lights. 

(EXAMPLES) 

The hollow tubular optical induction tube (10) of this invention that is illustrated in the 
Figure 1 is used to transmit and/or distribute lights of predetermined portion within the 
optical induction tube. The wall (11) of this optical induction tube is made of a 
transparent material; and the other plane (12) is structured to show concave/convex, and 
other plane (14) that faces against this plane (12) is made as smooth, and at the least one 
part of cross section of the wall forms a smooth bow-shaped curve. When incidental 
lights emitted fi-om the light source (15) reach either plane (12) or (14) at within a range 
of allowed angle, they are inwardly and totally reflected at the other plane as illustrated in 
the Figure 2 or Figure 3. When lights that are bent at the first plane strike [reach] 
second plane at the angle that is larger than the critical angle based on normal line, these 
lights are inwardly and totally reflected. This critical angle can be defined with the 
inverse sine of the ratio of bending rate [flexing] of the surrounding material (typically 
air) and refi-active index of the wall material. In addition, as illustrated in the Figure 2 
and Figure 3, regarding the incidental lights that reach the plane of either (14) or (12) at 
outside of the range of allowed angle, fairly large portions are transmitted while 
remaining is reflected. In both cases, the lights that are absorbed by the wall material are 
negligible. 
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As illustrated in the Figxire 2 and Figure 3, structural plane (12) show an arrangement of 
linear array of the prisms (16) showing ahnost right-angled isosceles triangular shape in 
adjacent and parallel manner; and plural numbers of grooves (18) are formed to extend 
toward longitudinal direction of the optical induction tube (10). The both perpendicular 
sides (20) are flat, and form about 45° angle against tangential line of adjacent smooth 
plane (14). Although it is important that the shape of prisms and direction remain precise 
in the case of optical transmission, when it is used as either illumination or secondary 
light source, they are not regarded as important. 

Although there are various materials that can be used for the wall of optical induction 
tube (10), softness is required in almost call cases. In addition, it is essential that such 
material being transparent, and preferably homogeneous and isotropic; and for instance, 
polymer materials or glass are appropriate. The polymer materials that fit to this purpose 
include, for instance, acryl with 1.49 refractive index and polycarbonate with 1.58 
refractive index; and they are commercially available. Besides these, poljmiers such as 
polypropylene, polyurethane, polystyrene, or polyvinyl chloride and the like are also 
good. As long as it meets the necessary functions, selection of which material is to be 
used is not so important to this invention. Manufacturers of this product will generally 
make selection of the material that can be most easily available based on price, 
application, and manufacturing process. However, acryl and polycarbonate are 
particularly interesting materials as they show a high refractive index and excellent 
physical characteristics, for instance, durable against wind and rain, not affected by UV 
rays, dimension does not go off, or strong against temperature changes and the like. 

There are several methods to mass produce the wall (11) of this invention's optical 
induction tube (10). Although these are aheady known by the person skilled in this art, it 
is recommended to reference the disclosures made in, for instance, USA patents 
3,689,346, the same 4,244,683, the same 4,576,850, British patent GB2,127,344A. How 
to carry out the manufacturing processes is not substantial to this invention. However, it 
is preferable when the wall is formed of a film that is thin and soft. In the case of such 
film, it can be rolled up to be placed in a tube and seam can be bonded, or in some cases, 
it may be all right when end parts are simply overlapped only. In addition, optical 
induction tube (10) may be formed through extrusion or molding to give either a soft or 
had single structure. According to this specification, further explanation is given by 
assuming that a thin and soft film is rolled up in the optical induction tube (10). 
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The thickness of the wall of the optical induction tube is not particularly substantial to 
this invention. However, when considering forming a structure of tube with various 
cross-sectional shapes, for instance, a circular shape or ellipse as illustrated in the Figure 
1 and Figure 4, by using either rolled up film or single structure guiding tube, application 
of the optical induction tube depends on the wall thickness. For instance, the acryl film 
with 0.38 mm thickness having about 70 pieces of prisms per 2.54 cm shows sufficient 
softness, and it can be rolled up and placed in a cylindrical shaped optical induction tube 
with minimum diameter of about 7.62 cm. In addition, this type of fihn would show a 
level of hardness to easily maintain its shape without a misshape when it is rolled up and 
is placed in a optical induction tube (10) of cylindrical shape showing about 45.72 cm 
diameter [note: original document does state 45.72 cm diameter, translator's note]; and 
therefore, optical induction tube (10) show various applications, and there is no need for 
the plane with optical fimctions to be strictly in a octagonal shape as it has been required 
conventionally. 

Regarding specific cross-sectional shape, in particular, circle and ellipse were found to 
improve optical performance as it is possible to widen the allowed angle of transmittable 
beams. As illustrated in the Figure 5, conventional optical guide (30) has a flat wall (31); 
and outer side is set to be the structural plane (32), and cross sectional plane shows a 
rectangular shape; however, angle range of transmittable beams remains narrow. 
Compared to this, this invention's KODOKAN [transliteration] (10) [note: the characters 
that show this term is optical the same sensation, and may be a misprint of optical 
induction tube, translator's note] of which at the least one part of the wall (1 1) is curved 
in a bow shape smoothly to accept wider angle range of beams. As illustrated in the 
Figure 6, the optical induction tube (10) of circular shape cross section having prisms 
(16) at outer side was found to show particularly optimum performance. However, the 
ones with various cross-sectional shapes may be utilized depending on the applications. 
In addition, structural plane (12) may be located inside as long as at the least one part of 
the wall (11) is curved smoothly in a bow shape. Explanation is given hereafter based on 
the optical induction tube illustrated in the Figure 6. 

It is necessary to define angle (T) and (G) as illustrated in the Figure 7 and Figure 8 in 
order to clarify this point. The angle (T) is the angle that is formed by the prescribed 
beam (A) and axis (Z) of the optical induction tube (10); and it is assumed that the axis 
(Z) is parallel to this direction of prisms at this time. As illustrated in the Figure 8, when 
angle (G) is viewed with a cross section, it is the angle that is formed by prescribed beam 
(A) and normal line (N) of the wall (11) of the optical induction tube. There is a 
maximum allowed angle (Gmax) of (G) to transmit lights against prescribed angle (T) ; 
and when it exceeds this angle, beams would escape fi-om the optical induction tube. On 
a contrary, there is a maximum allowed angle T^ax of (T) against incidental beam (A) 
based on the prescribed angle (G). However, when angle (T) happens to be smaller than 
Tmax (it is 27.3° in the case of wall material with refi-active index of 1.493), all values can 
be allowed as angle (G). 
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In the case of conventional rectangular shaped optical guide (30) that is illustrated in the 
Figure 5, allowed angle range (it is defined with the maximum value of angle (T), that is 
to say, Tmax) is limited to 27.3*^. As any beams reflect so many times between flat and 
smooth planes (34) of the optical guide (30) and [beams] reach smooth plane (34) that is 
adjacent to these, allowed angle range of beams is limited. In this case, angle (G) 
reaches closes to 90°. This is shown with presence of point of light source (15') at the 
center of optical guide (30) in the Figure 5. Although beam (G) strikes smooth plane (34) 
of the wall (31) at angle (Gl) first, after so many times of reflection, it strikes adjacent 
smooth plane (34) at angle (G2). The angle (G2) is equal to (90-Gl). And therefore, as 
(Gl) approaches zero, (G2) approaches close to 90°. 

However, as illustrated in the Figure 6, according to this invention's optical induction 
tube (10) showing a circular shape cross section, because optical induction is 
geometrically symmetrical, angle (G) should not increase. And therefore, according to a 
circular shaped optical induction tube (10), when its light source point is located at the 
center of circle, in other words, at the point of R1=0, the allowed angle range becomes 
90°. The beam (D) that strikes smooth plane (14) at angle (G) first always strikes smooth 
plane (14) at the same angle (G) and shows no increase/decrease of angle. Figure 6 
illustrates the case when the light source point (15') happens to be at the point that is off 
fi-om the center of circular shaped optical induction tube (10). 

The lights that are not reflected on the smooth plane (14) pass through an interface of 
curved plane and after they are totally and inwardly reflected at prism lane (20), they pass 
through the same curved plane and return to inside of hollow optical induction tube (10). 
The true effect of passing through the curved plane two times lies on the fact that beams 
are radiated as in the manner that beams have passed through negative lens. Because 
size of the prism (16) is smaller when compared to the curvature radius (R), 
approximation of paraxial lens may be applied. In addition, because wall (1 1) is thinner 
compared to curvature radius, thin lens approximation may be applied. 

Maximum radiation (changes in angle (G)) can be sought in the manner explained 
below. 

G2-Gl=y/F 

At this time, Gl and G2 show projected beam angle (G) before and after each refi-action 
regarding symmetrical axis (bisector of radius). 

y shows height of beam (distance between incidental point of beam and symmetrical 
axis). 

F shows focal distance of the lens. It is F = 2(n' -1)/R; and at this time, R shows 
curvature radius, and n' shows above-explained effective index [refiractive index]. 
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And therefore, angle change (G2 - Gl) can be either positive or negative; and it shows 
the size y/F. When approximate values are applied to y and F, and appropriate vale (20°) 
is estimated as angle (T), maximum value of (02 - Gl) is known to be about 1 .3°. When 
conclusion is stated, angle (G) of the beam reflected by total inwardly reflection (TIR) 
can show increase/decrease within a range of 1.3°. However, in the case of average 
beams, rate changes should be far less. True effect of this changes in refractive index is 
to widen the beams gradually in the direction of sideways. 

Because angle (G) in the case of circular shaped optical induction fitting into [note: 
although the original document states fitting into, it may be a misprint of character that 
indicates tube, translator's note] is determined and fixed by the light source, maximum 
allowed angle Tmax of the (T) is also determined by the light source. The relation 
between the position of light source and maximum allowed angle Tmax of the (T) is 
determined with an equation shown below. Rl in reference with the Figure 6 shows 
distance between the light source (15') and a center of the optical guide tube (10) [note: 
original patent shows two ways to indicate (10), one as optical induction tube and the 
other as optical guide tube, translator's note] having curvature radius (R2); and n shows 
refractive index of the wall material, and n' shows effective index [refractive index]. 
Relation of R1/R2 (that is to say sin G) is shown with a graph of the Figure 9. At this 
time, region with diagonal lines show allowed angle. 

Tmax is sought from n' and Gmax- 
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At this time, when it is R1==R2 (that is to say, when beam (15') is on a smooth plane (14) 
of the optical guide tube (10)), Gmax becomes 90°, and Tmax becomes the same when a 
rectangular optical guide (30) is used (when it is n = 1.493, it is 27.3°). However, it is 
more often the case that the light source (15') is inside of the optical guide tube (10); and 
in this case, the maximum allowed angle Tmax of the (T) shows increase clearly as shown 
in the graph of the Figure 9. The graph of the Figure 9 shows the relationship of R1/R2 
(that is to say, sin G) and maximum allowed value [note: original patent described (T) in 
two ways, maximum allowed angle and maximum allowed value, translator's note] of the 
angle (T). This indicates that the lights generated from the light source are transmitted 
with further less loss; and also indicates that it is possible to design the optical guide tube 
more simply and effectively. 
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In addition, as illustrated in the Figure 10, it is possible to form optical induction tube 
(100) by rolling up a film against wall (101) having at the least one opening (106), or by 
molding a single guide tube to place this inside. It is all right to provide a reflective plane 
(104) to the opening (106) so the hghts that enter optical induction tube (100) and are 
reflected at reflective plane (104) would return to inside of the optical induction tube 
(100) again. 

APPLICATIONS AND USE 

Several examples of various applications and use of this invention's optical induction 
tube (10) are introduced. The most promising and revolutionary use of the optical 
induction tube (10) lies on the point of possible integration in accordance with various 
cross sectional shapes while keeping a total inwardly reflection. And therefore, the lights 
that are correctly guided into the optical induction tube (10) proceed along longitudinal 
direction of the optical induction tube to be transmitted or distributed. According to this 
invention, it is best when structural plane (12) of the optical guide tube (10) is formed at 
a convex plane side of the outer side. In some cases, forming of this at the concave plane 
side of the inside may be also considered as possible. For instance, when optimum light 
transmission is required, it refers to the optical induction tube (10) having a circular 
shape cross section and prisms at convex side of the outer side in a parallel manner to the 
axis of optical induction tube, and the smooth plane (14) may be gloss finished as well. 
In addition, as illustrated in the Figure 4, elliptical shaped cross section may be used to 
prepare in the same manner while placing a small light source at either focal points Fi or 
F2. Furthermore, in a case of special application, when direction of the lights generated 
fi-om the light source is accurate, arrangement of linear array of prisms (16) may be done 
at almost any optional angle against the axis of optical induction tube. In addition, 
regarding the specific environment having arrangement of prisms at concave part side of 
the inside, it is all right to arrange prisms in crossed [orthogonal] manner. 

In order to use optical guide tube (10) for purpose of transmission and distribution of 
lights, performance of optical induction tube may be manipulated. That would include 
addition of diffusive particles or reflective particles, mixing of non-optical smooth prism 
plane or defect such as non-optical sharp angle , or to provide concave/convex on the 
smooth plane (14); and these may be used either alone or as combinations. As illustrated 
in the Figure 11, optical induction tube (10) may be used as an illumination instrument or 
as an illumination or secondary light source within an illumination instrument (40). 
According to the Figure 11, thus manipulated optical guide tube (10) is kept within a 
container (41) having inner plane (42). This container (41) is formed by molding, 
curving or extrusion of appropriate material such as aluminium; and it is all right to apply 
a mirror-surface cover or diffusion reflective cover to the inner plane (42) in order to 
enhance the efficiency. It is also possible to include plural numbers of reflective 
elements (not illustrated in the Figure) on the inner plane (42) to direct the lights that 
strike those elements in the prescribed direction for purpose of transmission or 
illumination. 
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As illustrated in the Figures 12,13 and 14, it is all right to enter the lights to an 
illumination instrument and to have them exit from at the least one optical window (44) 
such as an opening on the container in order to use this for illimiination or as a secondary 
light source. In addition, as illustrated in the Figure 12, it is possible to redistribute, in 
other words, to scatter the lights in the prescribed shape through arrangement of diffusion 
device (46) within the window (44). Furthermore, as illustrated in the Figure 13, it is also 
possible to subject [utilize] this for advertisement, display, signal, or warning through 
arrangement of letters or codes in the window (44). 

As illustrated in the Figure 14, when using this for an illumination instrument as a 
warning light for ambulance or obstacles, it is preferable when a light source that 
generates very bright optical pipe for a short time such as strobe light that emits light 
through electrical discharging in gas is arranged at one end of the optical guide tube (10). 
It is all right to use incandescent light or other light sources as well. Distribution of lights 
that pass through and exit optical window (44) should be averaged through arrangement 
of reflector (70) at the other end to reflect lights to return them to inside of optical guide 
tube (10). Furthermore, it is also possible to prevent from over heating at the portion 
nearby specific Ught source by covering part of optical guide tube of light source side 
with an opaque reflector (72). 

In order to ease an assembly or exchange within an illumination instrument (40), optical 
induction tube (10) may be formed having ends of thin and soft fibn (49) piled as 
illustrated in the Figure 12, or in a form of piled two sheets of fihns (50), (52) as 
illustrated in the Figure 13. In this case, the forces that work by container (41) and 
curling of the fikn aid each other to seal in the film in a hollow tubular-shaped optical 
induction tube (10) to enable to maintain at good angle among possible allowed angles. 
By doing so, it is possible to use illumination instrument that is longer compared to cross 
section and optical induction tube. 

Suitable Ught source (15) may include artificial light sources as well. For instance, refer 
to the USA patents of reissued 28,100, patent numbers of 3,417,388, the same 3,369,149, 
the same 3,312,853, the same 3,263,126, the same 3,127,113, the same 1,837,091, and 
the same 247,229. In addition, as the ones that utilize solar energy, refer to the USA 
patents, for instance, 4,389,085, the same 4,297,000, the same 3,511,559, the same 
2,022,144, and the same 729,660. 

In order to ease mutual coupling [engagement], longitudinal direction of the optical 
induction tube (10) is made as a telescopic type as in the case of telescope as illustrated in 
the Figure 15. That is to say, by varying the diameter size, one [part] can be inserted to 
the other to work as one part of the optical system, or to transmit and illuminate lights for 
other purposes. In addition, as illustrated in the Figure 16, sections of the optical 
induction tube (10) are matched, and is covered with a sleeve (60) that is made of the 
same material. 
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Preferred examples and several application examples of this invention are explained to 
allow person skilled in this art to implement ttiis invention; and these are merely 
examples and should not limit the scope of this invention. Scope of this invention is 
described in the claims. 

[BRIEF DESCRff TION OF THE FIGURES] 

Figure 1 illustrates a diagonal view of this invention's optical induction tube. Figure 2 
illustrates a view seen from end plane of one part of optical induction tube illustrated in 
the Figure 1. Figure 3 illustrates a view seen from end plane of one part of the optical 
induction tube similarly to that of the Figure 2, and it shows an optical guide tube of 
which flat and smooth plane is located at outer side. Figure 4 illustrates a diagonal view 
of optical induction tube with ellipse cross section. Figure 5 illustrates a view seen from 
an end plane of optical guide of prior art; and front plane shows the state of reflecting 
beam. Figure 6 illustrates a view seen from an end plane of optical induction tube 
illustrated in the Figure 1, and front plane shows the state of reflecting beam. Figure 7 
illustrates a diagonal view of optical induction tube, and it shows beam geometry. Figure 
8 illustrates a view seen from an end plane of optical induction tube illustrated in the 
Figure 7. Figure 9 is a graph that shows mathematical relationship between angles of 
beam. Figure 10 illustrates a view seen from an end plane of optical induction tube that 
includes reflective plane. Figure 1 1 illustrates a diagonal view of illumination instrument 
that uses this invention's optical induction tube. Figure 12 illustrates a diagonal view of 
other example of illumination instrument. Figure 13 illustrates a diagonal view of 
another example of illumination instrument. Figure 14 illustrates a diagonal view of one 
other example of illumination instrument. Figure 15 illustrates a diagonal view that 
shows telescopic type of coimecting two optical induction tubes of this invention as in the 
case of a telescope. Figure 16 illustrates a diagonal view that uses a sleeve to connect 
two optical induction tubes of this invention. 
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Figures 1 through 16 
[I: Figure] 
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Translation by: Mie N. Amtson, 512-331-7167 
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